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glyoollio, fi-hvaroxYCMiproie, 10-hydroxy- ; 'positions for all kinds; of surfaces; They 
deoanoio '.and * 12-hydroxy stearic, acids; may bo farmed.'intd films-' or sheets, for 
polymarizable monoammomonooflrbccKylio example, "as substitutes for leather or aa 
acids, or their ester-forming derivatives, ' wrapping films, and they may be used as • 
5 /for . example, 6-arninocaproib acid or its. ardhesives for -a wide variety of materials, 70 
- lactam, caprolactam, and 9-amino. for example, wood, metals, fabrics,- paper,, 
nonanoib, 11-ammoundecanoio and 12- leather and regenerated cellulose. * 
ammpsteario acids. Th© invention is. illustrated but t ndt 

The- polyester-amides are made , in k limited by the following Examples, in. 
10 known Tnanner by heating the. selected * which, the parts and percentages .are 75 
reaotants at' .polymerizing temperatures, • expressed, by ..weight, ; unless" otherwise, 
usually in- the absence of air or oxygen, stated^ — ' 
under conditions -whereby water is re- ' - - Example ll 

moved from the reaction mixture.- When - . Into. 100" parts of an organic diisocyanate 
15 a diamine is to be used, it is conveniently'- modified polyester-amide there are milled . 80 
used in the torn of -the eorlrftspOTidf rtg di- 10 parts of titanium dioxide, 5.0 -parts of 
ammonium salt from' some, of the dibasic - hexamethy}olmelamise hexamethyl ether 
oarboxyHo acid fco.be used." • »and 0.75 parts : of : S:4-dichloro-l-naphtiiol. 

The polvester-amides are modified with The mix is then let down in 100 parts' of 
20 organic dnsocyanates in known' 'manner & mixture of equal volumes .of benzene 65 
for example, by " - mixing 'them* - fox and. acetone) 'and 125 parts 6S- a 20% solu- - 
example by stirring, milling., or kneading, tion : of oellulose acetate (acetone-soluble) 
with the organic diisocyanate and then 'are stirred in.. .The- mix ib thinned with 
• heating the mixture, for example, to a acetone to a soli ds. content of 10 — 15%. and •• 
25 temperature of 100— : 200*- O. for a period "lis ready fox use. ' . 90 
of 10-^720 minuses. Up. to about- 10 per- , The composition (b flowed on to a glass 
' cent.,. usuaHy 8— 7%; .by wei^jt.of the p&te a .the. solvent is allowed to. evajwjrate, 
diisocyanate" is used. * and' the -so obtained film is cured by heat- . 

Examples of .organic .diisocyanates ingi pa air -at 125**0. for 2 hours. - 
80 includes ethylene' ' aiiflooyanaiev : tiny ' T^e cured film is tough * and has a 95 
methylene diisocyanate, ' tetramethylene rubbery handle;' its surface is very 
diisocyanate, hexamethylene diisocyanate resistant to scratching, 
decamethylene- dnsobyan&te,. p-phenyiene • , "When the recipe of the. Example is 
diisocyanate, m-phenylene - diisocyanate, repeated using twice the quantity of the . 
35 p : p^-dxphenyl diisocyanate, mphenyl- . solution of cellulose acetate, a film -is 100 
metliane-4 : i 1 -diisocyanate. . ' naphthalene . obtained 'which is • tougher, less rubbery 
diisocyanates and adrpyl dHsocyahate. harder, and extremely resistant to 

• He' new heat-curable . compositions of , scratching. • - - 

the invention may. bem used in the fabrica- .-' Similarly . . when the recipe of the . 

40 tiocn of a variety of articles, in which they * Example is repeated using three times the 105 
may or may not be supporteo: on a sub- • quantity of . the - solution of cellulose 
strate; and/or interspersed .with . fillers, acetate, there*. is. an increase of toughness 
For instance, they may be used in'tbe con- and hardness, and a- decrease Of- rubbery 
structbn of - "organic liquid resistant properties; the film has outstanding 

45 articles of all kmas, for .example, gaskets, resistance. to : scratching. 110 
packings, hose, diaphragms for pumps ■« Exaiiplb 2. 

and the like, as. well as in the fabrication . Into 100. parts of an * organic diisp- 
of flexible containers-. ..They may. also be ." cyanate modified polyester-amide there are 
used* in the coaiiiig of rollers, "blankets and milled 10 parts of titanium dioxide; 5.0 

50 stereos -for use. in the printing •industry, parts of ' hexamethylohnelamine hexa- 115 
.or to,, provide . protective, aheathings fcr ." methyl- ether and 0.75 parts of 2:4- 
" insulated electnp cables and other eleqi • diohloro-l-naphthol. The mix is let down 
fcrioal conductors.' .- TEeV*B4s3Hin^ applies- . fe. 100 -ports. of a .mixture of equal 
tion in the coating of toe DaHe.fof james," volumes bf'beniene and acetone, and 250 • 

55 tyres and fiexibte materials generaAy," in- parts of ft 20% solution .of nitrocellulose 120. 
eluding ♦ fabrics, - protective . olotmng,' obtainable commerciall y under the^name 
leather* cloth and floor -coverings, arid- .''Collodion Cotton "itX. • '00/50 sre^ 
generally- in the construction of 'extibles/ Btirred inV- 1 The mix. .is thinnea 'with ace- 
. requiring the. use of & material having' • tone .to s solids* content of 10 — 15%. and 

-80 physical properties resembling those of. is : ready for use. 155- 
rubber, but also having a good resistance' The composition is flowed on .tea glass 
to the action of organic fluids and je low -piste, the solvent is. removed by evapora- 
permeability to gases afld vapours*. ' * . tion-, and the so obtained film is cured by 
Ther are well adapted. for application * cheating in air at. 125* C- for 2 hours. " 

65 in the form of lacquers or i&mijhmg csm- '. ' The bured film is tough, rubbery sod 130 



• has- a very. 'good f scratchi resistance. 

'When the recipe # of the Ijhcample is 
repeated using, half as much again of tije 
- nitrocellulose solution, a tougb'er, less 
5 rubbery film with better scratch resistance 
is-.ohtsiiied. 

EXAMPLE) 3. 

A. lacquer, is prepared by mixing 
togeJber 100 jparfcs^ of an organic 

10 ' 6$socyana.te modified polyester-amide, 
fij>, pacts oh the*, cellulose acetate 
used : in Example 1, • 10 pasts of 
cfurbon" black, 5 parts- of • bexametbylol- 
Tnelamine. hexamethyl ether, 0.75 parts of 

15 aj^dicbbr-l-naphthol, 2DO parte of 
ethylene glycol monoetbyl ether and 350 
park of acetone. 

-The bo obtained lacquer ia used to pre 
vice a -toprcoatmg lor the hydsolysed 

20 leather-organic diisocyanate* modified 
polyester- amide- coated fabric obtained in 
^-manner- Bet forth in; Application; num- 
bered : 21389/4a (Serial No. 588.862). and 
more, specifically as follows-:— 

25' . 180 > parts of disintegrated scrap 
Tegetable-tanned leather are. mixed with 
sufficient cold water-, to form- an easily 
stirred: slurry, the. slurry, is. heated • up» to 
boiling and boiled for about 5- minutes, 

80 The/ leather settles in ' the form of a 
crumbly* mass Jrom which? the liquid Jb 
** poured off. The wet masa- is added in -email 
amounts to. 100» 'parts oi an. organic -duw> 
emanate modified polyester-amide running 

35' on to- a rubber mul? with the rolls heated 
to. about 70S C"; • the mix ia milled until 
homogeneous, and- then, dried on the- rolls. 
The following ingredients, are then added 
in- 'the- order' listed, 0.5. parts stearic acid, 

4Q» 30. parts of titanium dioxide, 5 parts of 
hexamethylolmelamine hexaniethyl ether 
and ' 0.75 • .parte a:4rdichlaro-l-naphthol, 
rnuluig is continued until- the mix is again 
homogeneous, and it is then sheeted off 
..45- the mill .'. 

The sheet is added to its own weight of 
a bene'ene-ethano!-* mixture (75:25 by 
volume): in a Werner Pfleiderer mixer, 
; and mixed until a • smooth dough is 



obtained.' The dough is spread am to a 50 
cotton twill fabric, the organic liquids are 
allowed to evaporate." 

The- coated spreading is then cured by 
heating in air at 125—130° O. mr 2 hours. 

The cured material has a high gloss, 55 
an excellent- abrasion, scrub - and flex 
resistance, and an outstanding, resistance 
to scratching or marlring. 

The organic ckisocyanate modified 
polyester-amide used in the above 60 
Examples'. is- that described in Example. 7 
of :ApplicaMon numbered 13204/4J (Serial 
No. 680,524). 

Having now particularly described and 1 
ascertained the nature of our said raven- 55 
tiom and in what manner the- same, is to be 
performed, we declare that what we claim 
is:— 

1. In the process of nurmg organic- di- 
isocyanate modined polyester-amides in 70 
the* known manner hereinbefore set forth, 
the* improvement • which comprises curing 
Baid. modified polyester-amides in uniform 
mixture with, a proportion of a derivative 
of cellulose. 75 
- 2. The improvement which: comprises 
curing organic diisocyanate modified 
polyester-amides in uniform- admixture 
with a proportion of a derivative of cellu- 
lose in the manner hereinbefore partiou- 80 
larfy described and ascertained especially 
.with reference to the fbreging Samples, 
* 3:* Organic diisocyanate modified 
polyester-amides whenever cured in uni- 
form admixture with a' proportion of a 85 
derivative- of- cellulose according to either 
of the preoeding claims. 

4* Seat-curable compositions compris- 
ing as the essential ingredients an organic 
diisocyanate modified polyester-amide, a 90 
proportion of a. derivative of cellulose, and 
one or more materials of- the Mnd herein- 
before set forth such as are customarily 
need far curing organic dnsocvanate 
modified polyester-amides. 95 
Dated the 28tb day. of September* 1945. 
J. W. BTT>ST>ALE. 
Solicitor for the Applicants. 
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PBOVISIONAL SPECIFICATION 
Improvements in or relating to Walls, Roofs, Floors, and Ceilings 




We, HiiNM Wywmalen, a subject of 
the Queen of the Netherlands, and John 
Welxjhgs Powhx, a subject of the King 
of Great Britain, both of Hare Hatch 

5 Estate Office, Twyford, Berkshire, do 
hereby declare the nature of this inven- 
tion to be as follows: — 

This invention relates to walls, roofs, 
floors, und ceilings, its chief object. being 

10 to provide pre-fabricated panel units 
vhirh can be built up into a building, or 
form the external walls of a building, 
without the employment of risible fast- 
ening devices exposed to the weather. 

15 Another object is to enable cavity 'walls, 
roofs, floors, and ceilings to be constructed 
of similar pre-fabricated units, while 
minimising the employment of skilled 
labour. 

20 The said unit panel may be made of 
metals, metal alloys, pressed or cast or 
wrought, protectee: metal, asbestos cem- 
eut, or combinations of metals nnd cement 
products, including- such as concrete and 
25 reinforced concrete, and combinations of 
metals and woods, plywoods, insulation 
boards or slabs, plaster boards and like 
building materials commonly used for 
cladding or lining buildings. 

According to the invention each unit 
panel is provided at its upper and lower 
ends, and in some cases at one or both 
sides also, with clips adapted to interlock 
with adjacent units, and with channel 
35 shaped joists, purlins, or other structural 
members. 

The clip at the upper or leading end of 
a panel may be a hook or hook-shaped rih 
extending above the main body of the 
40 panel, while the clip at the lower or fol- 
lowing end may be a hook or hook-shaped 



30 



rib the main portion of which is reverted 
or bent into a position parallel with the 
general plane of the panel, then turned 
over to form the hook. At one side of the 45 
panel there may be a hook or hook-shaped 
rib starting in the general plane of the 
panel, and at the other side a bevelled 
projection turned at a right angle to the 
said gmeral plane. These clips besides 50 
engaging adjoining units are adapted to 
engage channel shaped joists and purlins 
m the structure of the building, and units 
of similar shape can be used for both 
upper and lower, or inner and outer sur- 55 
faces. 

. At the apex of the roof, inner and outer 
caps are similarly provided with clips of 
hook shape in cross section to engage the 
clips at the tops of the adjacent inclined 60 
roof sheets. At the eaves, suitably curved 
members are provided with clips to en- 

fage ike tops of the wall units and the 
ottoms of the lower roof units. 
The shapes of the clips at the upper 65 
and lower floors may be modified as re- 
quired. 

t Wall cladding or lining embodying this 
invention can be very quickly assembled 
when the lower units have been placed in 70 
position, and can be quicklv dismantled 
by removing first the highest units and 
then the lower units. 

Dated this 7th day of March. 1944. 
HASELTINE, LAKE & CO., 
28, Southampton Buildings, 
London, England, 
and 

West 44th Street, New York, 
U.S.A., 
Agents for the Applicants. 
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We, Hbnbt WrNMALEN, a subject of 
76 the Queen of the Netherlands, and John 
Wellings Powell, a subject of the Kimr 
of Great Britain, both of HaTe Hatch 
Estate Office, Twyford, Berkshire, do 
herebv declare the nature of this inven- 



tion and in what manner the same is to 80 
be performed, to be particularly described 
and ascertained in and by the following 
statement:— * 
This invention relates to walls, roofs, 
floors and ceilings, its chief object being 85 
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to provide pre-fabricated panel units 
which can be built up into a Willing, or 
form the Trails or roofing of a building, 
without the employment of visible fasten- 
h ing devices, which in the case of external 
walls or roofing, would be exposed to the 
weather. Another object is to enable 
cavity walls, roofs, floors, and ceilings to 
be constructed of similar pre-fabricated 

1Q units, while minimising the employment 
of skilled labour. Another object is to 
provide a vertical side joint between the 
panels which shall be weather-tight and 
act as an expansion joint, so remaining 

15 an efficient joint indefinitely, being thus 
distinguished from the usual form of joint 
new used between pre-fabricated panel 
units where some form of mastic is used 
to make the joint, which in the course of 

20 time after a number of cycles of expan- 
sion and contraction teases to be efficient. 

The said unit panel may be made of 
metals, metal alloys, pressed or cast or 
wrought; protected metal, asbestos- 

25 cement, or of wood, plywood, plastics, or 
laminated plastic products, or combina- 
tions of metals and cement products, in- 
cluding such as concrete and reinforced 
concrete, and combinations of metal and 

30 woods, plywoods, insulation boards or 
slabs, plaster boaids. plastics or laminated 
plastics, and like building materials 
which may be used for cladding or lining 
buildings. 

35 According to the invention each unit 
panel is provided at its upper or leading 
end and at its lpwer or following end with 
integral or permanently attached clips or 
flanged members adapted bv rectilinear 

40 movement of the panel in its own plane 
and perpendicular to the end carrying the 
clips or flanged members to be interen- 
gaged tightly with adjacent units, or with 
the clips or members of adjacent unit*, 

45 and with the flanges of joists, purlins, or 
of other structural members. 

The clip at the upper or leading end of 
a panel may be a resilient hook or hook- 
shaped rib* extending along or near the 

60 upper edge of the panel, to grip a sup- 
porting rail or member, while the clip at 
the lower or following end may be a hook 
or hook-shaped rib the main portion of 
which is reverted or bent into a position 

65 parallel with the general plane of the 
panel, then turned over to form the hook, 
which is sprung over the top hook of a 
lower panel. At one side of the panel 
there may be a hook or hook-shaped rib 

60 starting in the general plane of the panel, 
and at the other side a bevelled projection 
turned at a right angle to the said general 
nlane. These clips besides engaging ad- 
3oining units are adapted to engage joists 

66 and purlins in the structure of the build- 



ing, and units of similar shape can be 
used for both upper and lower, or inner 
and outer surfaces. The clips may be of 
the same material as the panels or of other 
material, and if not formed integrally 70 
with the panel, may be attached thereto 
by welding or any other suitable means. 

At tiie apex of the roof, inner and outer 
caps ore similarly provided with clips of 
hook shape in cross section to engage the 75 
clips at the tops of the adjacent inclined 
roof sheets. At the eaves, suitably curved 
members are provided with clips to en- 
gage the tops of the wall units and the 
bottoms of the lower roof rnits. 80 

The shape* of 1he clips at the upper 
and lower floors may be modified as re- 
quired. 

Wall cladding or lining embodying this 
invention can be very tjuiokly assembled 8B 
when the lower units have been nla^ed m . 
position, and can be Quickly dismantled 
by removing first the highest unit* and 
tfien the lower units. 

Jn order that the said invention may be 90 
clearly ' understood and readilv framed 
into effect the same will now lie further 
described with refe-ence to exemplifica- 
tions illustrated in the accompanying 
drawings, wherein:— »5 

figures 1, 2 and 3 ore respectively a 
plan, sectional side view, and lower end 
view of a unit panel suitable for use in 
external roofing. 

Figure 4 represents a portion of a roof 100 
constructed in accordance with the inven- 
tion. 

Figure 5 is a cross sectional view illus- 
trating particularly the manner of using 
the unit panels for the construction of 105 
internol and external walling surfaces 
with cavities between them. 

Figure 6 is a cross sectional view illus- 
trating cavity walling and a cavity 
between a ceiling and an upper floor. HO 

Figure 7 is a fragmentary view illus- 
trating interlocking clips of slightly modi* 
fled form. 

Figure 8 represents a further modifica- 
tion, showing two clips engaging a joist 116 
or other constructional building member. 

In the drawings^ A hi Figure 1 in- 
dicates a panel provided "with an upper or 
leading clip a % a lower or following clip 
6. and on the external units a turned up 
lip «• and a roll d. 

As shown in Figure 4. the units are 
placed in position on roof structural mem- 
bers e such as purlins of channel form. 
Internal units B differing from the ex- 125 
ternal units by the omission of the lip r * 
and roll d may be used to form with the 
external units a cavity roof, and similar 
units B may be used for the upper and 
lower surfaces of a horizontal ceiling, 130 
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thus forming a cavity ceiling. The ridge 
cap / and closing element g at the apex of 
the lining are also provided with clips of 
the form already designated by .the refer- 

5 ence letter b. The joists h support the 
ceiling panel units and & closing element 
having at each end clips b. 

In Figure 5 the clips a and 1 are sup- 
ported on structural members k. Some of 

10 the unite are modified in shape to adapt 
them to particular positions, the unit 2 
being curved to serve as a transition* from 
the internal' wall face to the internal roof 
slope lining, m being an external eaves 

16 unit, n an external weathering apron, and 
V an internal skirting unit, the shapes of 
all these being modified as may be re* 
quired. 

In the arrangement represented in 
20 Figure 6, o indicates the top of a founda- 
tion or of a masonry, brick or concrete 
wall above which the described cladding 
is begun; q indicates cavities in the wall, 
r a cavity between a ceiling and an upper 
25 floor, $ a lower floor, which may also be 
•made a cavity by adding lower panels. 
The panels may be constituted of fiat 
sheets t of wood,, plywood, asbestos- 
^ n cement, or various building boards or 
30 slabs of insulating material or plastic or 
laminated plastic to which the clips a and 
b ^aro secured by any suitable means. The 
clips may be mane in any suitable 
material such as wood, or in cast, ex- 
36 tnided, drawn or pressed metal profiles, 
as for example u on the bottom edge and 

?v a * t? e< *5* °* 911 ex * enia i "unit of 
the wall, 10 at the bottom edge and ^ at 
the top edge of an internal unit. The 

40 floor unit panels s may be covered with 
attached floor surfacing y, such as lino- 
leum, a composition material, plywood or 
boards, or other suitable floor covering 
material. The ceiling unit panels z mav 

46 have attached surfacing z x t which may be 
plywood plaster-board, fibre board, 
oeousnc board, or other suitable material. 

The side joints of these units may be 
formed in a variety of ways, first as 

60 already mentioned the roof cladding side 
joint may be effected by means of an up- 
standing lip o and companion roll d. 
Other methods are such as plain overlap- 

bo after the fashion of interlocking tiles, any 
or all such methods toeing associated with 
the said clip forms a and b; or the side 
joint may follow the special form already 
described for the upper and lower clip 

TO form a and 8 respectively where a nests 
into b which embraces a and so forms an 
inter-engaging mutually supporting' side 
joint, and may if desired bo caused to 
engage with structural members at right 



angles to the structural members already 65 
referred to such as e, h { h, and so become 
supported by the structural members on 
all four edges of the unit panels peri- 
meter. 

By the use of this invention, the pi ere- 70 
ing of holes in metal or other roofing, or 
walling sheets for the purpose of fixing 
bolts and nuts is eliminated, as is also the 
need for using bolts, screws, or nails for 
the purpose of fixing. Such piercing tends 76 
-to cause deterioration of the sheets, and 
detracts from their weather-proof quali- 
ties. 

Although the entire surface of the wall 
or roof is completely inter-engaged, one 80 
unit with all its neighbouring units, tEe 
processes of assembling and dismantling 
the units made according to the invention 
can be carried out with great rapidity. 

Having now particularly described and 86 ■ 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is:— - 

1. A unit panel for use- in the construe- 90 
tion of waDe, roofs, floora, and ceil- 
ings, provided at its upper or lead- 
ing end and at its lower or follow- 
ing end with integral or perman- 
ently attached clips or flanged members, 96 
adapted by rectilinear movement of the 
panel in its own plane and perpendicular 

to the end carrying the clips or flanged 
members, to be inter-enraged tightly with^ • 
adjacent units or with the clips or flanged 1Q0 
members of adjacent unite; and with the 
flanges of joists, purlins, # or of other 
structural members. 

2. A unit as in Claini 1, which is .also 
provided at one or both sides with mem- 106 
bers adapted to inter-engage with ad- 
jacent unite. 

3. Cavity floors and ceilings constructed 
of units as in Claim 1 or of units as in 
Claim 2, or of unite as in Claim 1 and 110 
Claim 2 in combination. 

. 4. Cavity walls and roofs constructed of 
internal panel units as in Claim 1 or 
Claim 2 and external panel units as in 
Claim 2. us 

5. Walls, roofs, floors, and ceilings 
constructed of panel unite substantially as 
hereinbefore described with reference to 
the accompanying drawings. 

Dated ibis 19th day of June, 1944. 
HASELTINE, LAKE & CO., 
28, Southampton Buildings, 
London, England, 
and 

19—25, West 44th Street, New York, 18, 
U.S.A., 
Agents for the Applicants. 
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